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___;_Describe the complexity of the urban-industrial
~ conurbation in Houston, TX

= Present data on residential indoor, outdoor,
and personal exposures to air pollutants in this
urban-industrial complex (RIOPA Study).

= Show that fixed-site ambient concentrations of

ﬂpollutants can underestimate. community-..
' 'ﬁsures.
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____ petrochemical facilities in the nation.

« = These facilities are currently located very close to or within urban areas
because of urban growth.

= Several of the urban and near-urban areas have extensive ambient
monitoring networks which show elevated ambient levels of several air
toxics compared to other cities.

= The Houston Metropolitan Area (fourth largest in the US) has some of the
largest TRI emission facilities in the country together with an extensive
network of roads, rail, and waterway transport systems that serve those
industries.

= These characteristics suggest that the population in this area may be at
ased risk from exposures to industrial and other source.e,[:mssmns
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Concentranon (ppbv)

Figure 3. Annual Average and Highest 24-Hour 1.3-Butadiene Levels
Monitored at Milby Park 1999-2004.
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= Based on antoGC data Febmary through November 20035,

Source: TCEQ Draft Interoffice Memorandum, 2006
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. ﬁentratlons and personal exposures to s
. airborne pollutants (1998-2001).

Sample: 100 non-smoking homes in each of three urban
centers: Elizabeth, NJ; Houston, TX; Los Angeles, CA,
near and away from sources (near < 0.5 km from source;
/5% of households)

Target pollutants: VOCs, PAHs, PM2.5 (elements/functional
groups), carbonyls, EC/OC

ﬂ%'asurements: 48-hour samples;: pensonal (adult.and —

hildren);, dooe alr.
ng driving' (carbonyls).
Residential AER and I/O temperature.

Questionnaires (e.g., time-location patterns)
1998-2001
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-~ = NJ -mixture of point, area, and
mobile sources

= TX - predominantly industrial (point)
= CA -predominantly (mobile)
ifferences In meteorology and

‘—:ﬁous' acteristics’across the
ree cities: Elizabeth, Houston, and
Los Angeles













\\i\\‘i\‘\‘ |
*’I h“







RIOPA In-Vehicle Carbonyl
Mornltorirg




RIOPA-TEXAS — Personal Time-

ADULTS CHILDREN
HOME 81.80 65.71
SCHOOL 1.83 18.46
INDOOR OTHER 5.04 3.49
OUTDOOR-NEIGHBORHOQOD 3.11 3.93
OUTDOOR AWAY 77 .32
CAR-WINDOWS OPENED 1.10 .95
CAR-WINDOWS CLOSED 2.96
TOTAL INDOORS 91.73
TOTAL OUTDOORS 3.99
TOTAL IN CAR 4.28




AIR EXCHANGE RATE (1/hr)

Mean Median STD G. Mean N
NJ 1.4269 .8800 1.4212 1.0019 177

TX 1.4065 .4800 6.4256  .5387 217
CA 13728 .8700 2.0800 .8977 211
- Total 1.4007 .7200 4.1059  .7719 605

——




Log 10 Benzene (ug/m3)

182 198 174 182 198 175
INDOOR OUTDOOR

SAMPLE LOCATION
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RIOPA TEXAS — PERC by Area
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AIR
EXHANGE REGRESSION P-VALUE R**
RATE COEFF P-VALUE (r.c. INTERCEPT INT.




RIOPA — TEXAS PM,

CA indoor (ave. mass conc. = 16.6 ug/m?)

Soil 5%
(0.9 ug/md)

Other 12%
(2.0 pug/md)

EC 7%
(1.2 yg/m3)

Sulfate 27%
(4.4 pg/md)

OM 48%
(8.0 pug/md)

CA outdoor (ave. mass conc. = 19.8 ug/m?3)

Soil 4%

3
(0.8 pg/md) Sulfate 25%

(4.9 pg/md)

Other 36%
(7.1 ug/m3)

EC 7%
(1.3 pg/md)

OM 29%
(5.8 pg/m?)

NJ indoor (ave. mass conc. = 19.7 pg/m?)

0 Soil 3%
a3 o (0.6 ugim?) Sulfate 20%
' (3.8 pg/md)
EC 6%
(1.2 pg/md)

OM 55%
(10.7 pg/m?3)

NJ outdoor (ave. mass conc. = 15.8 ug/m?3)
Soil 5%
Other 24% (0.9 yg/m?)

(3.8 pg/md)

Sulfate 32%
(5.1 pg/md)

EC 8%
(1.3 ug/m3)

OM 30%
(4.8 pg/md)

TX indoor (ave. mass conc. = 17.7 ug/m?3)

Other 14% Soil 5%
2.4 pgim?)  09pgm®)  guitate 17%
EC 3% (3.0 yg/m3)

(0.6 pug/m?)

Polidori et al; under review (125 homes)

TX outdoor (ave. mass conc. = 14.9 ug/m?3)

Other 26% Soil Soil 7%

1.1 yg/m3
(3.9 pg/m?) (1-THIIM) o itate 33%

(4.9 pg/m3)

EC 4%
(0.7 pg/m?)




OUTDOOR

INDOOR

PERSONAL

CONTROL

Mean 14.27

Median 13.03

N 59

Mean

Median
N
Mean
Median
N

17.99

14.40

59

37.89
30.84
59
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= The urban-industrial “hot spot” includes both
~ Industrial and mobile sources.
= Fixed-site ambient monitoring concentrations
can underestimate not only personal
exposures but also outdoor residential
concentrations.

= Residential characteristics (e.qg., AER), lifestyle

" choices, and household activities are verys
.ﬂegman SUre-ambient

' oncentration relationships.
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